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Abstract Objectives: We report on our training program in teaching TUR of bladder
tumours to seven trainees in two distinct periods. We analysed their problems and
those from teachers and we present our solutions.
Material and Methods: Between April 2000 and April 2004 seven trainees performed
842 TUR of bladder tumours. In a prospective study we assessed intraoperative and
immediate postoperative complications of the procedures and analysed their
causes.
Results: In 48 months 842 teaching TUR were performed. Six hundred and thirty-one
patients (75%) were male and 211 (25%) were female. The average age was 63.4 years
(range 32e92) in the males and 67.3 years (range 48e91) in the females. There were
complications in 81 cases (6.1%). The most common complication was bleeding. It
occurred in 47 cases (3.5%). The second most common complication was bladder
perforation. It occurred in 18 cases (1.3%). All but one of the patients who experi-
enced a bladder perforation were male and all but one of the perforations were
extraperitoneal and could be managed in a conservative fashion.
Conclusion: The standard of TUR is video-controlled resection. The procedure has to
be standardised following a protocol to avoid incomplete resections. The trainee
should start his TUR experience on middle sized prostates and once the first skills
have been acquired he can start to resect bladder tumours in so called ‘‘safe areas’’.
The last step is then complete autonomy. To bring a trainee to this goal remains
a challenge for each trainer.
ª 2006 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
Transurethral resection (TUR) is a standard pro-
cedure in every urological department. Since the
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mour of the genitourinary system the TUR is an
often performed intervention. In the Province of
South Tyrol (Northern Italy) the incidence of
urothelial cancer (UC) is 59.4  100,000 men
a year with a cluster of 68  100,000 a year in
the male population1 in the central south region
which is an incidence rate four times higher thanblished by Elsevier Ltd. All rights reserved.
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highest in Europe. In the last year 347 new diag-
nosed bladder cancer cases were treated.
From the technical point of view progress was
achieved by the use of new optical fibres, Hopkins
lens systems, high frequency equipment and lastly
videoresection. Nevertheless, there is a general
agreement that teaching TUR is very hard work
even in a time of videoresection, and TUR is not
morbidity-free. We assessed the difficulties and
the early complications of TUR over 48 months as
experienced by seven trainees during their learning
phase.
Materials and methods
The TUR training program started on April 1st 2000
with five trainees and three supervisors. While
none of the trainees had ever performed a TUR
before each of the supervisors had experience of
at least 300 TUR-B previously performed. After
24 months the data were analysed2 with the conse-
quence that supervisor A was replaced by a fourth
and two new trainees started with the same
program again.
Since April 2000 the TUR of bladder tumours is
performed following a defined protocol. With the
patient under spinal or general anaesthesia the
entrance in the bladder is done with visual obtu-
rator (Storz, 27028B) with 0  optical system
(HopkinsII Telescope, Storz, 2700AA). In the blad-
der a first check is done. The number and position
of lesions are recorded and compared with the
initial cystoscopic findings. Thereafter a 24 French
resectoscope (Storz, 27141AK) with a 30  tele-
scope (Storz, 27015B) is inserted and the TUR
starts by the use of intermittent glycine irrigation.
In superficial tumours the exophytic part is re-
moved followed by a different number of cold
biopsies of the tumour ground and the lateral
margins. We take care to get enough muscular
layer so that the pathologist is able to perform
a correct diagnosis regarding the depth of the
tumour. At the end the coagulation is performed
by a coagulating electrode, ball end, diameter
3 mm (Storz, 27050N). When all lesions are re-
sected a last check is performed with a 70  tele-
scope system. Finally the database is filled in by
the supervisor. The missing information is then com-
pleted at the moment of discharge of the patient.
The database contains the patient’s data, the
surgeon and the supervisor, tumour number, size
and localisation, immediate complications,
delayed complications up to discharge, histological
staging and cytological result.After the resection we do not usually use
continuous bladder irrigation. Normally the tran-
surethral catheter is removed within 24e48 h after
treatment.
Results
Of a total of 1315 TUR-Bs performed within a period
of 48 months, 842 (64%) were ‘‘teaching TUR-B’’.
The study was split in two periods. In the first
24 months of a total of 692 TUR-Bs, 417 (60.2%)
were ‘‘teaching TUR-B’’, in the second 24 months
of a total of 623 TUR-B, 425 were ‘‘teaching proce-
dures’’ and entered in this prospective study. Six
hundred and thirty-one (75%) were male and 211
(25%) were female patients. The average age was
63.4 years (range 32e92) in the males and
67.3 years (range 48e91) in the females. A total
of 81 (6.1%) complications in 842 TURs occurred:
77 times in males and 4 times in females.
The most common complication was bleeding. It
was considered a complication if after 24 h the
continuous irrigation could not be stopped. It
occurred in 47 out of 842 cases (3.5%).
In four patients (0.3%) an endoscopic revision
was necessary and in one twice. One revision was
performed 90 min after the initial TUR due to
strong bleeding. Coagulation near the left orifice
caused a stenosis, later on treated by a percutane-
ous nephrostomy followed by an unsuccessful
antegrade stenting for 3 months. The ureter was
finally reimplanted with success.
The second patient had bleeding from an arte-
rial vessel at the bladder dome.
The second most common complication was
bladder perforation which occurred in 18 patients
(1.3%). All but one of them were male and all but
one of the perforations occurred extraperito-
neally. All perforations were recognised intraoper-
atively and confirmed by a cystogram. No open
surgery revision was necessary. The bladder was
only drained by a 22 Fr. catheter. In 17 out of 18
cases the catheter was removed after 7 days after
a negative cystogram. Six (0.4%) out of these 18
TUR could not be completed due to the perforation
with consecutive bleeding. After 6 weeks these six
patients underwent a second TUR to complete the
tumour removal.
In one case after the perforation and emostasis
of a bleeding from a perivesical vessel the re-
section was interrupted. Due to a malfunctioning
of the catheter an overdistension of the bladder
led to recurrent bleeding from the perivesical
tissue. This patient underwent an endoscopical
revision twice; the first time 3 h after the first
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inal intervention due to bleeding again. The patient
received transfusion of a total of eight blood units
and needed intensive care observation for 6 days.
The catheter was removed after 15 days.
Four patients (0.5%) needed blood transfusions
as a consequence of the TUR. No blood transfusion
was required during TUR. Nineteen patients re-
ceived blood transfusions prior to surgery to bring
the haemoglobin value up to 10 mg%. Detailed data
are given in Table 1.
Medical complications included the following
cases: two myocardial infarctions, three suspicions
of myocardial infarction with enzymatic normal-
isation within 6 h, five cases of severe cardiac
arrhythmia. All patients were transferred to the
coronary unit of the department of cardiology.
One case of lower limb embolism, two cases of
pneumonia and one case of acute pancreatitis
also occurred.
In seven cases, the programmed biopsy of the
prostatic urethra was simply forgotten; it was
listed as an incomplete procedure and calculated
as a complication. Due to the broad spectrum of
tumour pathology concerning location and multi-
plicity we were unable to correlate the most
common complications, bleedings and perforations
in this small number of cases. But we correlated
the supervisor to the complications. These data
are reported in Table 2. After the first evaluation
after 24 months, supervisor A was removed from
the training program and replaced by supervisor
D. In the following 24 months two new trainees
had two supervisors.
Discussion
In 2000 Collado et al. published their experience in
2821 patients over a period of 17 years. But these
authors were dealing with a normal work situation
Table 1 Complications caused by TURB during the
distinct periods
Period
4/2000e
3/2002 (%)
Period
4/2002e
3/2004 (%)
Total (%)
Patients 692 623 1315
Teaching TUR-B 417 (60.2) 425 (68.2) 842 (64)
Complications 65 (16) 16 (3.8) 81 (6.1)
Bleeding 33 (8) 14 (3.2) 47 (3.5)
Perforations 16 (3.8) 2 (0.4) 18 (1.3)
TUR not
completed
5 (1.2) 1 (0.2) 6 (0.4)
Revisions 3 (0.7) 1 (0.2) 4 (0.3)in a urological department. Even less is published
about experiences in a teaching situation and it
is exactly this that is interesting to us.
In the open surgery the trainee follows a step
by step program up to major surgery gradually
acquiring the skills needed. Under direct visual
control of the supervisor each handling is imme-
diately modifiable. It is not so in TUR. Despite the
use of video-controlled resection the realisation
of the single step modification by the supervisor
is not comparable to open surgery. The depth
with which the loop penetrates the tissue de-
pends on the pre-selected cutting power and also
on the individual pressure of the loop on the
surface of the mucosa, which cannot be con-
trolled by the supervisor. In teaching TUR we
now start mainly with TUR-P middle lob resection
in order to train the effect of tissue pressure in
a less delicate area.
The step by step program is designed to start
with resection of exophytic papillary tumours in
areas of the bladder not at risk of intraperitoneal
perforation or also involving the orificium. Teach-
ing is immediately interrupted in case of bleeding
or overdistension of the bladder and continued
later. In positions at risk of perforation the
supervisor performs the procedure commenting
on the single steps of the procedure on the
monitor. Psychological undisturbed communica-
tion between trainee and supervisor turned out
to be the most important factor concerning the
complications caused and the progress to be
achieved. For this reason supervisor A was re-
placed by supervisor D. Thereafter the complica-
tion rate decreased dramatically.
It is obvious that pre-selection of the cases
dedicated to teaching TUR was made. Patient
selection was performed following cystoscopy
and related to the trainees individual experience.
If a case was considered too difficult for a trai-
nee, the TUR was performed by an experienced
surgeon. Therefore our series represents a pre-
selected cohort with distinctive features especially
for trainees, which cannot be compared with other
Table 2 Complications in TUR-B according to the
single supervisors
Supervisor A B C D
Teaching TURB 137 129 333 243
% of teaching TURB 16.3 15.4 39.5 28.8
Complications (n ¼ 81) 58 5 9 9
Total % of complications 71.6 6.1 11.1 11.1
% of complications in
teaching TURB
42.3 3.9 2.7 3.7
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department.
Nevertheless, postoperative bleeding (3.5%) as
in other series2e4 was the most common complica-
tion. In all cases bleeding occurred on the day of
surgery and the need for transfusion was closely
associated with this complication. But in total
our series had a relatively low transfusion rate
with 0.5% (4 patients) compared with other
series.3e5
In 1.3% a bladder perforation occurred. All but
one were extraperitoneal and could be managed in
a conservative fashion. Between 2.5%4 and 5%6 are
reported in the literature. As mentioned before,
however, our cohort was pre-selected and the
trainee was working in less dangerous regions.
Although many factors may be responsible for per-
foration all of them followed more or less the same
pattern.
The trainee starts the resection with the blad-
der filled approximately up to 50% of the total
capacity. With the irrigation system fully open and
because of the time necessary to bring the loop to
the right cutting position, the bladder extends and
the wall becomes thinner due to the increasing
volume. Just by touching and thereby slightly
denting the surface of the mucosa and activating
the cutting power pedal, the loop instantly perfo-
rates the whole bladder wall now under high wall-
tension.
With one hand placed on the lower abdomen
the time period up to which the bladder is filled
to its capacity turned out to be an important
step in the training program. For the trainer it is
difficult to realise even on the screen how much
the bladder is filled. The thinner the bladder
wall becomes the higher is the risk of perforation
and the hesitation of the trainee contributes
a lot to that. Unfortunately there is no commer-
cially available irrigation system to measure the
actual filling status of the bladder. The advan-
tage of the Iglesias resectoscope has the disad-
vantage of being available only in the 26 Charr.
version.
The second important point is the moment of
activating the cutting power. This should be before
the loop touches the surface of the mucosa in
order to control the immediate effect on the
monitor. Denting with the loop on the mucosa
and then activating the cutting power leads to
a perforation and once activated the trainer
cannot influence it.
Training models commercially available are not
forceful enough in daily practice. Therefore
a trainee should start with video-TUR, which we
consider standard, on medium sized prostateadenomas until he/she becomes familiar with the
technique and how to handle it. The next step
should be the resection on papillary tumours in
obstructed bladders. The bladder is somewhat
thicker there and risk of perforation is less.
Therefore trainees should only resect in so-called
‘‘safe areas’’ where an intraperitoneal perforation
is not possible. The last step is then the resection
of large tumours on thin bladder walls.
We recommend spinal anaesthesia. First,
because the most frequent cause of bleeding is
due to the squeezing out of the coagulating
stopper of the arteriolas due to an increased
intraabdominal pressure during awakening phase
in general anaesthesia which does not occur in
spinal anaesthesia. Second, because it is easy to
avoid the adductor contraction, which is often
responsible for bladder perforations. If the cutting
power used normally for TUR-B is reduced about
one-third there is no risk of adductor contraction
even in removing tumours from the lateral bladder
wall in the ‘‘en block technique’’.7
Each teaching TUR-B should finish with a final
inspection by the supervisor. Only then can it be
guaranteed that a perforation or a bleeding is not
overlooked.
Conclusion
What have we learned from our experiences:
1. A psychological undisturbed communication
between trainee and supervisor is essential
2. Resection training should start on prostates
3. Repeated filling procedures with one hand on
the lower abdomen impart knowledge to the
trainee about the half filling capacity
4. Cutting power should be activated before the
loop touches the surface of the mucosa
5. Final inspection by the supervisor is mandatory
Also in a time of video-controlled resection,
teaching TUR-B remains still a challenge.
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